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In( x )fl-0. 1 0 ^ I n ( x ) 4 ^ I n ( x ) 0 + 0. 10 
E go- 0. 3 5 e V^E g 4 
E go- 0. 0 5 e V^E g 4 
[0 0 4 4] 

[0 0 4 5] 

%i&<om& 6 -eta, mm^m 1 n^tt^^n t pi^t >; r 7*n * ^ t 

<7>WK, p-InGaNiS^imSftjiCo^-CMtSo il3 (a) 
p - I n G a Ni 5 <7)1 ^rtt^f &m&Umfrb%fzt 

£<vwwmx*$>2> 0 mi 3 (b) (±, *mT&izt3if&&J§*>x-*)i'*F i"*^*^ 

tSS0t'*J. -Of&Tfc^fi, nlti3 5 1, n-GaN|f3 5 2, n 

- G a Nil 3 5 3, n-A 1 GaN?77 K13 5 4, n-GaN^F!35 
5, n-InGaN|3<Ol3 5 6 , n-I nGaN|2«| 3 5 7, n-In 



tblE# 2003-3062667 



#11 2002-336588 



^-v: 17/ 



GaN|l(7)i3 5 8, n-InGa N^ttS 359, p-InGaN|5^)| 
3 5 0, p— A 1 GaN^ft'JT ~fu 7^|3 6 0, p - G a N if 4 KJf 3 6 1 
, P - A 1 GaN^77 K/g 3 6 2, p-G aNn>^^ M3 6 3, ffeli if 3 
6 4^£y !- pilg3 6 5^£>&&o 
[0 0 4 6] 

mrnmm 1 ni/to^if it-m, f&i&iTSBo# * vma i n £ g a £±tc-^ 

h & Z> tz tb , M^-O® & (9 , #4 K* <7>?j7Hg;/3 Jff $ 

<ffi#«fr-A?/U -K / Z »A PJH /:* _Af l_ B -7 — sis _t-_ .ju .-.-r.j.rt. b i . _ = . _ „^ 

[0 0 4 7 ] 

# 1 fc e i§t4/i J«f£<7>a$J?IS Cii), 7£t4§ CIn coii^^ i: tz tz £ s 
[0 0 4 8] 

OCVDlH:n-Ga N«2 &-fcy h U VMfiONH 3 i: I I ItkWM 
OTMG a «rfflv^-C5 5 0°C<Df&^feX^ GaNA'y7riJ2 5 nm^ScftL 
fco o|'C, l o 7 5tO)SSjaSf, WMKS i H 4 £?j[]x., n-GaN;i3 
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( S i T-maWidt 1 X l 0 18/ c m 3) * 3 M mML/; 0 «^t\ I I I mmn 
WTMAl^rffl^t, 5//mOn-Al 0 .iGao.9N^77Ki4 (S 

iMttlSlXl Ol8/cm3) £j£KU M^T n - G a N if A KB 5 * 0 . 

[0 0 4 9] 

gfe«iBJSSr7 2 5*CtlT*f, n - I n 0 . 02G a 0 . 98NH 3 <DM 6 (7 
>K~7°) £8nmJj£SU n - I n 0 . 14 G a 0. 86^^ 2 

^i 7 (^>K-7 9 ) ?:4nmiIL, n — I n 0. 02 G a 0. 98N H 1 OJg 8 (7 
>K--7°) H6nmiIL/: 0 i2 0i«t^, *&</*l±&3 OJfj&»f># l 
^>«tI*3V>T^nm^JtOKRS-ei#m±l 8 0 TOftOj&SW £tf * o T & 

Si/ - * ."*" -J<1 /,~ I" JO & IS /T» T|7 +P J/J- -Afril U 1 7« ili tt*r?lf.'* , U -J- -» A*- ^ ■= „ 

, $2<7)17, *10«8{±-e-tL-e*n, S i ^Itill X 1 0l7/cm3^t, 
1 X 1 0 22/ cm 3@JSo|EHT-^nLT*c.T^«t\/> <> 
[0 0 5 0] 

4 nm^) I n 0 .i5G ao.85N#P*£, JJES 8 nmO I n 0 .02G 
a 0 .98NIWfJ: 3 JS«3ofg14JB (#M^P#pfl*ii) 9 

i> * fcfi#FfWfcPM«fctf>fflK 1#&± 1 8 0#M<7)j£Jt 
[0 0 5 1 ] 

ortc, 0 5 0tJ-e#fiLt, IMSnm^p-Alo. 

3Gao.7NJrt'J77'D^il 0, J?$ 0. l^m^p-GaN^ K* 1 1 
£j££Lfco pWii L"C, Mg£ 5 X 1 0 1 V c m3~ 2 X 1 o20/ cm 3 
«L^o !%v>T, Mfilf 1 0 5 0°C<7)$^ , mZO. 5 ^mOp-A 1 0 . 
lGao.9N^77Kil 2, H$0. 1 ^ mO p-GaNn>^ Ml 3 
MLfZo pl»t Lt, Mg £ 5 X 1 0lVcm3- 2 X 1 0 2 0/c m3ri^ 

MLtz 0 &m*mi&^ZTtm&&xfv-'f7tm<r>&w : M\^ tmg a ^ tma i 

, TMIn, NH 3 , Cp 2 Mg, Si H 4 £fflv>£ 0 
[0 0 5 2] 
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l£U MlfS 1 4±MHP d/Mo/Au^44p!ttl 5 £0J&Lfco 
»«Hi±, S i 0 2 ^ffl^/;^ Zr0 2 > S i O, Ta 2 0 5 , T i 0 2 > A1 2 0 
3*fc-^£>Stf*ifc*, i/:li:iif>(D^*fflt>tUt>o Sfc, A 1 G a 

n & f o * o r i> mmm * m&t fz k jb ^ & - 1 ^ ^ ^ o ^ ^ 

, G a Nil 2 £>&MfH4*<bfflF& U(lix7f> J: J) gp^^ L 

, ^xA<7))i$^ i oo//m-2o o M mmmtx^zm<mmLfzo ztin, m 
o tx mmm izm<mm-tz>ztrfMiL^o *mmm n *>* v> -c w\ mnma x v 

[0 0 5 3] 

Hilt SMJ^^H f/Al/Mo/P t /A u^UffjiJ: (J^-S^tL 

fttt-ofzfe, Mo/Pt/Au«LTUK 
[0 0 5 4] 
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^x i> mmizi- y znzftm*sn-e*>2>o 

[0 0 5 5] 

P)tS^^SC4/ A <0*I?-CffM-t-*ilf «t <> S i 0 2 > Ti02, T a 2 0 5> 
AI2O3, Zr024W , ffli' s f>*it^4o 
[0 0 5 6] 

tz?>x\ tmufr®mz±tf&tzfrtzmimAnmm<vK^zmt 

z\tl±mt<, W K4 0 5 nmaa©t«i:i3V^(i, ilOiSfti: S i 
Ti0 2 tZ r 02^>S^fr*f **DX.^*< 1 1> 3^>&±<7>ttK1>*t>%Z>&m 

mzm}z>z\tx*mi*m%i<z%z> 0 fc&twm&mmz&.a-rtitt* 

^I^)^4^SI^RI#^2 2%fl)t^ I f^<-r^-i:^^-e#)o-C, 5 

0 %mrogrMS#tJgl j SrK:tt* £ J: v> c 
[0 0 5 7] 

£K(±, pM««5i^P d/Mo/P t/Au^o/;!), Pd/Mo/Ni 
[0 0 5 8] 

z<d£i izm&zntzmitw^mfrftftm^mm&zm^tz-o mm*mit 
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Hft^^MSBtli 5 0 0/zm, 7h7-f^«l. 5)«mtLfco lfi2 5t) 
K*3V»TWfc3 3mA-ejHfc#liSU 4 0 5 ±5 nmf&ofco 

WL^it^^-m^^m^tzt^ 1 3. 5nm"C&»K 4 4 0 n mJtt±-ei±ti £ ^ 

[0 0 5 9] 

irb^C^U 1 

4 2mA"CiU£SI*gU 0 5 + 5 nmt?*ofc, Hflfl^T^ 

[0 0 6 0] 

^mmTr^nfzmm^WM x v s mmMizir^x(D&xm^x&^xmBifi i )% 

[0 0 6 1 ] 

mm<oi&m& x vws £ a * -i t &x § * 0 

(a) tt#ig»2n6]a*<bji.fcfc ^oBram-c&fK (b) n#iwx^ 
u ^ £ ^-r m&m x$> & « 
[02] *i&wo^jt« i ^^tt^a^ft^flci^^^i^iScw^feo 

IH3] *%w<F>nm<r>fmiK&tfz>m2<Dm<Di n^tti^^n 
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[®4] tt&m i tc^tt^^t^s^i&^^i^m^o^^^ h 

;i/^r^i-|2IT-ab^>o 

[0 7] ^^<o«of^3 nfeit^a^ws^M^T^^-riatr 

[HI 8 ] $i^<7)HI« 4 il&tf ^Mtt^^^fRT^Tilt 1 
fc*K (a) t±*«||*lfil^t>^fc$^WfMigt?*>»), (b) (±#S<7)i^;l/ 

[0 9] ^mmmmmmAiiZ^^im^m^itm^Tr^mx- 

(a) (i^fl^^'bE^t #0»fMia-e**), (b) I±#»o.x*;p 

[hi o] *m%<D^M<DWMA K&ifzmik®¥&fo%:itm=fZ7si-fm 

•e*0, (a) (±*4gs^isi^e>^.^t SoiifiiiBi-e**), (b) 

[nil] $^©ii^)ii4 tcibMt^Mftw*^*^ £^-rm 

-eab*5 . (a) <i*«S*|ni^t>1.3tfc§<OBf®ia-e*0, (b) li^iox^ 

[[ii2] ^m^mm<ofm 5 K33it&gft&#s#f&#*^£^-*iii 

(a) «*IB#*jRi^t>m7ti:#o»flii0^*'), (b) li&WOi* 
•C*0, (a) l«SW^lf:^«B^^ (b) 

[0i4] ^oaffc^SfriBtm^^wfiiBi-c^io 
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1 nfSI, 2 n-GaNSS, 3 n-GaN/f, 4 n — A 1 G a N 
^77Kf, 5 n-GaN^Kl, 6 n - I n G a 3 <DM. 7 n- 
I nG aN|2 <^1, 8 n-I nGaNf lOf, 9 n-InGaNffitti 
, 10 p-AlGaN + t'JT/n^l, 1 1 p-GaN**^ Kf, 12 

p-AlGaN?77Ki, 13 p-GaNn>^hl, 14 l&mm. 
15 pill, 250 n-I nGaN|40i, 350 p-InGaN| 
5 Olio 
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[gift] 

\mw£We\ ^mnmitm^mfcftjtm^ii. a i t g a t z^m-tzmit 

ft^f^?>44Tai^5 7 K«fc, I n t G a <h ^3E^^Wi-^a«^2S#: 
3&>£>**T«B#'f K«£, I n <h G a £±U^i-&S{b^S#*^tri&te 

[iiKm] m i 
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